log10 (body mass / kg)

Tree 5:

AIC = 81.766
alpha = 0.086
sigma sg. = 0.011

Trait optima / kilograms
] theta(o) = 1.6
theta(t) = 7.6
theta(a) = 33
theta(q) = 190
theta(l) = 1100
theta(f) = 5700

Ceratopsidae Triceratops_prorsus

1200 kg
o & )
.
1)
@ [ ]
.
a Marginocephalia
50 kg
/ : |
Ceratopsia
45 kg x CEphz
gromogisaurus /
ae GraciIicerato'p&rmongoliensis \
: Lesothosaurus_diagnosticus : \
_ : i _ Bagaceratops_rozhdestvenskyi
. Tawa Psittacosaurus_sinensis
Heterodontosauridae / \ Abrictosaurus_consors
2.6 kg
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 66
I I I I I
0.00 45.38 90.77 136.16 181.54

time



log10 (body mass / kg)

Tree 6:

AIC =83.502

alpha = 0.079

sigma sg. = 0.011
Trait optima / kilograms
] theta(d) =1
theta(t) = 6.4
theta(a) = 34
theta(p) = 220
theta(k) = 1100 .
theta(g) = 6000 Ceratopsidae Triceratops , prorsus

1400 kg

» )

Marginocephalia

35 kg {
®e : X 1 4
- Eoraptor Ceratopsia / ' ® ’
- Chromogisauriis 32 kg
. Saturnalia i % N
| N o Graciliceratops_mongoliensis
- Lesothosaurus_diagnosticus . \
) : _ ) Bagaceratops_rozhdestvenskyi
. Tawa Psittacosaurus_sinensis
Heterodontosauridae / . Abrictosaurus_consors
2.7 kg
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 06
I I I I I
0.00 45.36 90.72 136.07 181.43

time



log10 (body mass / kg)

Tree 12:

AIC = 84.918
alpha = 0.139
sigma sg. = 0.017

Trait optima / kilograms
] theta(d) =1
theta(u) = 7.9
theta(a) = 28
theta(r) = 96
theta(q) = 260
theta(o) = 1200
theta(h) = 4800

)

Marginocephalia

Ceratopsidae
1200 kg

Triceratops_prorsus

33:kg
. Eoraptor _ \ Ceratopsia / » : \
: Saturnal'ié: hromogisaurus /' 3lkg 4 . \ L
Heterodontosauridae . . . Graciliceratops_mongoliensis
13 kg - Lesothosaurus_diagnosticus : \
) ’ _ ) Bagaceratops_rozhdestvenskyi
. Tawa Psittacosaurus_sinensis
\- Abrictosaurus_consors
- Fruitadens_haagarorum

I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 06

I I I I I
0.00 43.86 87.72 131.57 175.43

time



log10 (body mass / kg)

Tree 8:

AIC = 87.408
alpha = 0.091
sigma sg. = 0.012

Trait optima / kilograms
] theta(i) = 1.3
theta(t) = 7.1
theta(a) = 25
theta(n) = 200
theta(k) = 1100
theta(g) = 5400

Marginocephalia
44 kg

/

Ceratopsidag Triceratops_prorsus
1700 kg
)

Qe

\

Ceratopsia -
.~"Eoraptor _ 40 kg @
SaArapgsaurs
: e Gragciliceratopy _mongoliensis
- Lesothosaurus_diagnosticus : \
/' Psitt . i _ Bagaceratops_rozhdestvenskyi
'Tav‘ﬁeterodontosauridae sittacosaurus_sinensis
4.8 kg
. Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 06
I I I I I
0.00 45.76 91.53 137.29 183.05

time



log10 (body mass / kg)

Tree 17:

AIC = 88.867
alpha = 0.065
sigma sg. = 0.009

Trait optima / kilograms
] theta(n) = 1.5
theta(u) = 6.9
theta(a) = 30
theta(p) = 230
theta(l) = 1100
theta(h) = 6800

Marginocephalia
42 kg

/

Ceratopsidae Triceratops,_prorsus
1600 kg\
®

Ceratopsia
. Eoraptor 38 kg . V4|
- Chromogisaurus / Pachvcel)
--Saturnalia - k.
\ ~ GraCIIlceratopXmongoIlenSIS
- Lesothosaurus_diagnosticus : \
/ ) : ) i Bagaceratops_rozhdestvensKyi
. Tawa /' Psittacosaurus_sinensis
Heterodontosauridae \
3.8 kg . Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 06
I I I I I
0.00 44.99 89.98 134.97 179.96

time



log10 (body mass / kg)

Tree 3:

AIC = 89.535

alpha = 0.045

sigma sg. = 0.009

Trait optima / kilograms

theta(o) = 1.2
theta(a) = 21
theta(p) = 270
theta(l) = 1100
theta(h) = 13000

Marginocephalia :
47 kg

/

Ceratopsia
. 43 kg

\

- Lesothosaurus_diagnosticus

. Tawa /'
Heterodontosauridae \

3.8 kg

. Eoraptor
. Chro isaurus
. Saturn%]l?g

Abrictosaurus_consors

Ceratopsidae .
1900 kg Triceratops_prorsus

GraciIicerato\rmongoliensis

. : . . Bagaceratops_rozhdestvenskyi
Psittacosaurus_sinensis

- Fruitadens_haagarorum

252.2 201.3

Triassic Jurassic

[ [
145 Cretaceous 66

0.00 44.90

89.80 134.69 179.59

time



log10 (body mass / kg)

Tree 10:

AIC =91.052
alpha = 0.101
sigma sg. = 0.015

Trait optima / kilograms
] theta(i) =1.8
theta(r)=7.4
theta(a) = 30
theta(m) = 210
theta(k) = 1100
theta(g) = 5100

- Eorapter

.- Chromogisaurus
~Saturnafia

Heféltontosauridae /
5 kg

Marginocephalia
45 kg

/

Ceratopsia
40 kg

- Lesothosaurus_diagnosticus

. Abrictosaurus_consors

P

- Fruitadens_haagarorum

Psittacosaurus_sinensis

Ceratopsidae _ .
1800 kg Triceratops_prarsus

Graciliceratop&,mongoliensis

Bagaceratops_rozhdestvenskyi

2522 Triassic

201.3 Jurassic

I
145

Cretaceous 66

0.00

43.54

87.08

time

130.62 174.16



log10 (body mass / kg)

Tree 13:

AIC =92.15

alpha = 0.08
sigma sg. = 0.012

Trait optima / kilograms
] theta(d) =1
theta(a) = 16
theta(r) = 72
theta(o) = 250
theta(m) = 1100
theta(g) = 5600

.. Eoraptor
- Chromogisaurus
. Saturnalrlg g

Marginocephalia
48 kg \

/

Ceratopsia
43 kg

- Lesothosaurus_diagnosticus

Ceratopsidae . .
1700 kg\ Triceratops_prorsus
»

GraciIiceratops_mongoliensk

/ ) : _ ) Bagaceratops_rozhdestvenskyi
- Ti%&rodontosauridae Psittacosaurus_sinensis
5 kg
. Abrictosaurus_consors..
- Fruitadens_haagarorum
I I I I
252.2 Triassic 201.3 Jurassic 145 Cretaceous 06
I I I I I

0.00 47.04 94.08 141.11 188.15

time



log10 (body mass / kg)

Tree 2:

AIC =92.851

alpha = 0.072

sigma sg. = 0.01
Trait optima / kilograms
I theta(d) = 0.58
theta(a) = 7.9
theta(h) = 35
theta(l) = 350
theta(m) = 1200

Ceratopsidae

theta(o) = 2600 2100'\kg Triceratops_prorsus
|| theta(g) = 9800
L1 1)
° U aldl
. °
1)
L
.
Marginocephalia
» 40 kg ’
L2 = ‘.p
Ceratopsia / ; , A

: . Eoraptor 37 k * :

Chroggi A ’

: ’ \ Graciliceratops_mongoliensis

: Lesothosaurus_diagnosticus . \
J . : . . Bagaceratops_rozhdestvenskyi
. Tawa / Psittacosaurus_sinensis
Heterodontosauridae
4.1kg . Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 201.3 Jurassic 145 Cretaceous 66
I I I I I
0.00 43.95 87.90 131.84 175.79

time



log10 (body mass / kg)

Tree 16:

AIC =94.22

alpha = 0.176
sigma sqg. = 0.024

Trait optima / kilograms
] theta(c) =1.2
theta(t) = 7.5
theta(a) = 26
theta(h) = 250
theta(l) = 1200

] theta(g) = 4600 ! Cerat01p75cl)gakeg\ Triceratops_prorsus

Marginocephalia

e 48 kg .
®e ! 1 4 (]
' Ceratopsia / ' : \
: ~Eoraptor 43 kg , y ] \
—-.Chromogisaurus. . y
< Saturnalia y 4 . L
- o Graciliceratops_mongoliensis
- Lesothosaurus_diagnosticus : \
) . _ ) Bagaceratops_rozhdestvenskyi
. Tawa . Psittacosaurus_sinensis
Heterodontosauridae / . Abrictosaurus_ctonsars
2.6 kg

- Fruitadens_haagarorum

252.2 Triassic 201.3 145

Jurassic Cretaceous

0.00 43.54 87.08 130.62 174.16

time



log10 (body mass / kg)

Tree 20:

AIC =94.235
alpha = 0.087
sigma sg. = 0.014

Trait optima / kilograms
] theta(c) =1.2
theta(a) = 16
theta(p) = 90
theta(j) = 350
theta(n) = 1200
theta(g) = 5800

Marginocephalia
51 kg

/

Ceratopsidae Triceratops_prorsus

1500 kg

Ceratopsia !
-. Eoraptor 46 kg ’ renkialoss
. Chromogisaurus
.- Saturnalia S L
1Q Graciliceratops_mongoliensis
- Lesothosaurus_diagnosticus . \
i . ) i Bagaceratops_rozhdestvenskyi
. Tawa . Psittacosaurus_sinensis
Heterodontosauridae / . Abrictosaurus_consars
2.5kg
- Fruitadens_haagarorum
I I I I
252.2 Triassic 201.3 Jurassic 145 Cretaceous 66
I I I I
0.00 46.21 92.43 184.85

time



log10 (body mass / kg)

Tree 9:

AIC =95.24

alpha = 0.055
sigma sg. = 0.008

Trait optima / kilograms
] theta(k) = 1.1
theta(l) = 5.5
theta(a) = 34
theta(q) = 250
theta(n) = 950
theta(o) = 4300
theta(f) = 17000

Marginocephalia
41 kg

/

. Triceratops_prorsus
Ceratopsidae S

1100 kg

Ceratopsia
. Eoraptor 38 kg »
. Chromoag[isaurus z
. Saturnalia . L
Graciliceratopg_mongoliensis
. Lesothosaurus_diagnosticus : \
. . : . _ Bagaceratops_rozhdestvenskyi
. Tawa /° Psittacosaurus_sinensis
Heterodontosauridae
3.6 kg . Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 66
I I I I I
0.00 45.76 91.51 137.27 183.03

time



log10 (body mass / kg)

Tree 1:

AIC = 95.866
alpha = 0.06
sigma sg. = 0.009

Trait optima / kilograms
- theta(d) = 0.05
theta(o) = 0.84
theta(a) = 9.9
theta(g) = 33
theta(r) = 270
theta(p) = 1100
theta(f) = 7100

Marginocephalia
\ 38 kg

/

Ceratopsidae _ .
1800 kg Triceratops, prorsus

N

- Eoraptor Ceratopsia ® T \
Chromogisaurus 35 kg 2
--Saturnali v . L
GraCIIlcerato&rmongollenss
/' ! - Lesothosaurus_diagnosticus . \
Heterodontosauridae : . T . Bagaceratops_rozhdestvénskyi
. Ta(‘%’@ kg \ Psittacosaurus_sinensis
. Abrictosaurus_consors

- Fruitadens_haagarorum

I I I I

252.2 Triassic 201.3 Jurassic 145 Cretaceous %0
I I I I I
0.00 44.84 89.68 134.52 179.36

time



log10 (body mass / kg)

Tree 14:

AIC =96.315
alpha = 0.111
sigma sg. = 0.017

Trait optima / kilograms
] theta(c) = 0.79
theta(a) = 8.2
theta(j) = 31
theta(l) = 310
theta(m) = 1300
theta(h) = 5100

Marginocephalia

Ceratopsidae .
2100 kg Triceratops, prorsus

45 kg
) * 1 4

- Ceratopsia /

—- Eoraptor 41 kg .

- Safirapoisavs '

' Graciliceratops_mongoliensis

. Lesothosaurus_diagnosticus : \
) . _ ) Bagaceratops_rozhdestvenskyi
. Tawa Psittacosaurus_sinensis
Heterodontosauridae / \ Abrictosaurus_consors
2.6 kg
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 66
I I I I

0.00 43.62 87.25 174.50

time



log10 (body mass / kg)

Tree 19:

AIC = 101.354
alpha = 0.054
sigma sg. = 0.01

Trait optima / kilograms
] theta(h) = 0.96
theta(a) = 8.7
theta(g) = 31
theta(k) = 360
theta(m) = 1200
theta(s) = 2300
theta(f) = 10000

Marginocephalia
47 kg

/

(

Ceratopsidae

Triceratops_prorsus
1600 kg

-

Ceratopsia
- Eoraptor 43 kg : ®
- Chromogisaurus
< Saturnalia o L
Graciliceratop§_mongoliensis
. Lesothosaurus_diagnosticus : \
N ) : ) _ Bagaceratops_rozhdestvenskyi
- T8 rodontosauridae / Psittacosaurus_sinensis
4.8 kg
- Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 06
I I I I I
0.00 45.53 91.05 136.58 182.10

time



log10 (body mass / kg)

Tree 11:

AIC = 101.965
alpha = 0.077
sigma sg. = 0.012

Trait optima / kilograms
I theta(r) = 0.67
theta(a) = 9.6
theta(i) = 31
theta(n) = 270
theta(g) = 1100
theta(h) = 6400

)

Marginocephalia

Ceratopsidae
1600'kg

Triceratops_prorsus

s

35 kg [
®e he
=-. Eoraptor Ceratopsia/ o
. Chron].ogisaurus { 33 kg L
-~Saturnalia . L
o I Graciliceratop§_mongoliensis
. / - Lesothosaurus_diagnosticus : \
Heterodontosauridae / . .
) ) ) Bagaceratops_rozhdestvenskyi
. Tawa 8.5 kg Psittacosaurus_sinensis
. Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 201.3 Jurassic 145 Cretaceous o°
I I I I I
0.00 46.20 92.41 138.61 184.81

time



log10 (body mass / kg)

Tree 18:
AIC = 144.568
alpha = 0.005
sigma sg. = 0.009
Trait optima / kilograms
D theta(a) = 400

Marginocephalia
\ 40 kg

/

Ceratopsidae _ .-
1800 kg Tri ops_prorsus

Ceratopsia =
- Eoraptor 37 k »
. Chrom gisaurus g y
. Saturnali . .
\ Graciliceratop§ mongoliensis
/- . Lesothosaurus_diagnosticus : 1
Heterodontosauri_d.fi%va PsittacosaurIJs sinensis Bagaceratops_rozhdestvenskyi
6.6 kg -
+ Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 201.3 Jurassic 145 Cretaceous 66
I I I I I
0.00 43.06 86.13 129.19

time

172.26



log10 (body mass / kg)

Tree 15:

AIC = 151.734
alpha = 0.006
sigma sg. = 0.01

Trait optima / kilograms

theta(a) = 2.1
theta(h) = 930

d

Marginocephalia
44 kg

Ceratopsidae
1600 kg

Y
b=t

Tic

ps_prorsus

'\ ° W
Ceratopsia /
. Eoraptor 40 kg
. Chrqmogisaurus \
alia ' . .
. / Gramhcerato}@mongollen&s \
Heterodontosauridae .-Lesothosaurus_diagnosticus : \
12 kg _ ’ ) ) Bagaceratops_rozhdestvenskyi
. Tawa Psittacosaurus_sinensis
. Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
252.2 Triassic 2013 Jurassic 145 Cretaceous 06
I I I I I
0.00 45.55 91.10 136.66 182.21

time



log10 (body mass / kg)

Tree 4:
AIC = 155.232
alpha = 0.003
sigma sg. = 0.009
Trait optima / kilograms

D theta(a) = 410

ket Ceratopsidae _ .
PRISHETEE 1800 kg ricerat@Ps_prorsus
1)
. &
1)
s o
L
.
Marginocephalia \
50 kg
Y e ’
. - T ¢
Ceratopsia / . ——
. Eoraptor ! 45 kg * SHYCCPN
- Chromogisaurus N
- Saturnalia ) y 5 o
. / ' Graciliceratopg_mongoliensis
Heterodontosauridae .Lesothosaurus_diagnosticus :

11 kg Bagaceratops_rozhdestvenskyi

. Tawa Psittacosaurus_sinensis

. Abrictosaurus_consors

- Fruitadens_haagarorum

252.2 Triassic 201.3 Jurassic 145 Cretaceous o

0.0 46.8 93.6 140.4 187.2

time



log10 (body mass / kg)

Tree 7:

AIC = 155.243
alpha = 0.008
sigma sg. = 0.01

Trait optima / kilograms

theta(a) = 7.9
theta(j) = 1700

)

18806d4ar i\

\

Ceratopsidae
1100 kg .

T Ops_prorsus

v Marginocephalia
33kg »
._Eoraptor _ , Ceratopsia / e acryeepla g
GRS 30 kg N -
Gragciliceratopy-mengoliensis
/' - Lesothosaurus_diagnosticus : \
Heterodentosauridae ) : ) ) Bagaceratops_rozhdestvenskKyi
- Tawg kg Psittacosaurus_sinensis
\- Abrictosaurus_consors
- Fruitadens_haagarorum
I I I I
2522 Triassic 201.3 Jurassic 145 Cretaceous 66
I I I I I
0.00 46.73 93.47 140.20 186.94

time



